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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
photoelectric transducer and a photoelectric cell 
using the same, which has excellent energy 
conversion efficiency and is especially excellent is 
durability and energy conversion efficiency. 

SOLUTION: The photoelectric transducer includes a 



conductive support, a semiconductor fine particle 
layer sensitized with a pigment placed on the 
conductive support, and a charge transfer layer. An 
additional semiconductor layer is disposed between 
the semiconductor fine particle layer and the 
conductive support. Also, a molten salt electrolyte 
or an inorganic hole transfer material is used in 
the charge transfer layer. 
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coo48] mm±. &m<7>®mmzm txmsmmx 
-;k t-y^y-zK o^ur^^-^) . xh 

^oo^y-fe'yf) , x-fvl-M (y'xf;H- 

F, N->'^f;^A7SH, N, N 

1 , 3 - 5 'j^yy. 3 - * <f-)V**1r 

V'JyVy. i^f/H 

30 . Ilxxf^ (IKK^x^K 0ti?x^-l^ 
x~ r/K ^>-fe">\ h^x>^f> ^>^it^^I-&?§^ 

[0049] m&mi>^m^m.^-m<7)msmt mm 

iz. mtHim mtliO. 0 l~5 00P&ise> TJix 
ttZO. lPoiseOT) tliX7^f V*-yJS-mi>L< 

*?-*-m\> l < v>mm lx ut . £3— 
[0050] c\<r>s. o iz&mmftm^mftm. mmm. 

[0051] £ftT. 1 3*: 

oo. o l — i o osiHErt'aqff*u*. feSico 

^^S^^tr&iR^ili^fWiS^-T- 1 ztzttL 
TO. Ol-lrtA^jffiU*. -KTUo&fefilik 

-fh z. t iz£ -ox , zmmztsw&mmim# : -wi-iz& 
#t % o , t , ^NiftccfWf lt 

[0052] *MmcD&mcoiF(Ei±m?ii.m<v9\-mz%: 
* Lv>. ^at»»*ttw r-fe b-hu/i*«tts 

&wwmizn?zktm£L^. mmmm. *mtm. 



4 0-8 0-C«t-ff<filJiSf§tl.IttM 

[0053] ^«rk'fe*H±Offi5ff«*(S«f 
WT^Ott^£*©#$-£T*>J:u„ 

h. &ft%&mcr>mi£i8:m^& SWT. 

MLXi>J:i\ »4tV^T5^akLT<ib*'J^'y. 4 
- tert- f'J>-X ^ U b'rL/U t »J y^'^tf 

[0054] liiT. «?s»»«t=-ov^T»t <awr 
mmzmmii^nmimizwrzffifct&tikmt: 

S^tcOT'^^^W^W^MW^Mk LTfcL O 

>f *>na£*mk lt . miusictto^ yfyammLtz 
x^yMz&mLfz^frvpzyfrWMn. mmTttt-t 

iz, ®@f*4> 0 T-&W)tfWStimizfrfr}>&tt 

mttx. vm&mf&jEH t*->u) mmm. * 
m^z>zti>x%&. 

[0055] mmmmmi. wvssmmttiz&n 
m±t^o®.*frt>*%mz}?\,^xiif£ n\ *&.wco 

95/18456-t, ^^8-259543^-. W.mV¥, 965%, 11 

^, 923M (mut) mzimztix^hWJ-Tyj* 
^ii^fflv^cik^-e^^. ift^?>?£iHJ§<?>3*>. 

if 4 Lv^t ^« 2 0 0X;y.TXi%mWg.t%Z>t>cDX'fo 
*) „ £t>tiZ%f3. L<(5 1 5 0*CJaTCaf1»«JBk *4 1 

£ i,O^Mig?§ltlgk Bf^^ k i> S> 0 , SS^iU^frT 

[ 0 0 5 6 ] Uffll^:tWJ -S^lllgk LT 
MU Tie-«^ (Y-a) % (Y-b) Rt/ (Y-c) <7)U-m 

[0057 ] 
[-ft5] 
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Ry2 Ayl — I" 

(Y-b) 



I I 

<Y-c> 



o 

I 

Rn 
(Y-s> 

[00 58] HR* (Y-a) «f\ Q^ttSSUFFfciftfcS 

■r. Q yI i4K*is^. *5Sw§h% mmw^. wmmn 
too 59} % i iz£')mm2ti& 5mma. **uv 

li. \z»i?>m* t'JSy>I, fj^y'yi. t°5^' 

[0060] Hte* (Y-b) A^fiMfgJg^Xte U >- 
H^^a-f. -JR^ (Y-a> . (Y-b) (Y-c) *<m 

(»iL< itmmm^m i -24 . w&ttx*> o t 

4TeS> ott, i Jfcgfc*T& -5 T t J; < . mt Hf* 
^.dfv-;us. *?1-)V&, i-m-fr^isfom. t- 

mm) J: D#IfcL<kms^]i^^fS^2~l80T;^ 

*/^^Xtt^^J!g^2~l80T/^y-x;^a-e& , >, # 

[006 1] £>t. -fct (Y-b) 4>?>R y i— R y4 <7>0*> 

LTtJ:<. -JKsUY-c) tfOR,i~R, 6 «5^2^a 

(Y-a) . (Y-b) (Y-c) 4><9Q yl &tfR y i~R,6 

Tti. wy>m=F (F. Cl % Br, 130 . y7/l, T 

Xf-A-f-:*^) . TA^S/^A-tfx^ (xh 

tf-frttismm) , t^a-* (r-bf-^a. row 



xa-S. <y/>fyHf) . (y^vxA' 
*xAa. ^>-fe'y^.;u*x;i^^) , rs^M-^ai 
(T-bh^a, "C^V-OM^f j"£t?> . X;U*x;l^ 
(y ?>-XA'*x;i^3r>'S, hA-xv^A'* 
— Ao***'^) , *x*x;l^ (vx^p*x*x,^ 

m?) . 7s (T-fe-^/ur^ys, o-vma-ts 

a^o , ta^a* (y^-A-a, x^/u-g, tdw 
a. -4 vrobvps. ^^D7°Dbvua. y^-A-a, 2- 
^^v-x^wa, <^^;i^^) . TU-^wa (7 

[0062] -flfcft (Y-a) . (Y-b) XJi (Y-c) liZi. 
[0063 J i*i.4>f5«»Bli» #&T'ffiffl LT t . 2 

%m&T-*>x'mzwiz.izmmtMmi-2>z t tx- 

BT>mT-*>tWZWiZ-2>T-*ytLXl±. 
J\<a7VttM4*> (CI". Br^) . NSC" „ BF 4 " x P 
F 6 ". C1Q,-. (CF 3 S02) 2 N-. (CF 3 CF 2 S0 2 ) 2 N-. CF 3 S0b-. 
CF3COO-. PhtB- . (CF 3 S0 2 )3C-^if^ L^Mt LT# 
If t>tt. (CF 3 S0 2 ) 2 N-X(4BF 4 -T'S>^O*U0^* L 

[0064] _hfffi§B£iIJ;L ?§^SrfflV^V^*W* L 
* 5 3 *73ii*aT'$) ^> i h t L < , 70%KUiT'Jb * C fc 

[0065] m^®«jswc3 , 7^s-mDirr-5<o* j »* 

t^LT0.1~20®*%T'?>-l.c7)* { W^ L<. 0.5—5® 
[0066] KUTfC *^BJfc:*J^T«F* L<m^t>tl 

[0067] 
[-fk6l 
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(ri) 



O x- 



I 

C 8 H 17 (n) 



Y1-1 X=f 
Y1-2 X=BF 4 
Y1-3 X=N(S0 2 CF 3 )2 
Y1-4 X=PF 6 



(Y2) 



O 



I 

Ci^Hasfn) 



Y2-1 X=l 
Y2-2 X=BF 4 
Y2-3 X=N(S02CFa) 2 
Y2-4 X=PF 6 



(Y3) 



a. 



n; ch 3 
I 

C<H9(n) 



Y3-1 X=l 

Y3-2 X=BF„ 

Y3-3 X=N(S0 2 CF 3 > 2 



(Y4) 



(V5) 



Or 



CH 3 



I 

CH 2 CN 



a 



CHjCN 



i 

C 4 Hg(n> 



Y4-1 X=l 

Y4-2 X=BF 4 

Y4-3 X=N(S0 2 CF 3 > 2 



Y5-1 X=l 

Y5-2 X=BF 4 

Y5-3 X=N(SC^CF 3 )2 



CY6> 



a 



I 

C 4 H 9 (n> 



COOC^Hs 
X" 



Y6-1 X=f 

Y6-2 X=BF 4 

Y6-3 X=N(S02CF3) 2 



[0068) 
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(Y7> 



(YB) 



CH 3 - N ^ N ^c 2 H s X 



CH 3 " N ^ N --c 4 H fl (n) X 



Y7-1 X=t 
Y7-2 X=BF 4 
Y7-3 X=N(S02CF3)2 
Y7-4 X=Br 

YB-1 X=I 

Y8-2 X=BF 4 

Y&-3 X=N{S0 2 CF 3 ) 2 



(Y9> 



CH 3 " N Y N ^C 6 H 13 (n) X " 
CH 3 



Y9-1 X=l 

Y9-2 X=BF 4 

Y9-3 X=N(S0 2 CF 3 ) 2 



CY10) 



(Y11)- 



(VI 2) 



(pHiCH 2 0>2CH 3 



(CH 2 CH 2 0) 2 CH 3 



(pH 2 CR 2 0) 2 CH 3 



CH 2 OCH 2 CH 2 OCH 3 



(CH 2 CH 2 0) 2 CH 3 



(CH 2 CH 2 0) 3 CH3 



(CH 2 CH 2 0) 3 CH 3 



Y1CM X=l 
Y10-2 X=BF 4 
Y10-3 X=N(S0 2 CF 3 ) 2 

Y11-1 X=J 
Y11-2 X=BF 4 
Y11-3 X=N(S02CFa) 2 



Y12-1 X=l 
Y12-2 X=BF 4 
Y12-3 X^NCSOaCFsfc 



[0069} 
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°" 3> X- X- «M« 

F=\ + + /=\ Y13-2 X=BF 4 

(n)C 4 H 8 "' N ^ N ^ ( cH 2 ) 5 '' N ^ N ^C4H 6 (n) Y13 " 3 X=N(SQ J CF 3 ) 2 



x - Y14-2 X=BF 4 
.N* A Y14-3 X=NCS0iCF3k 



(t15) 



a 



Y15-1 X=l 
C6H 13 (n) X " Y1fr-2X=BF 4 

Y15-3 X=NfSQ 2 CF 3 ) 2 



CY16> 

X" X" - ^ Y16-1 X=4 

CH 3 -/ N-(CH2) B — V CH 3 Y16-2 X=BF 4 

X=/ Y16-3 X=N(S02CF3)2 

CY1?) 

X" X" Y17-1 X=l 

CHa-N^y-fCHzfe-Z^M-CH^ Y17-2 X=BF 4 

1 ^ ==/ Y17-3 X=N(SO J CF3) 2 

[0070] 
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(Y18) 



CH2CH 3 
CH3CH2 — N— C 4 Hg(n) 

CH2CH3 



(Y19) 



CH2CH3 
CH3 — N— (ChfeC^OfcCHo 



(Y20> 



CH2CH3 



(CHzCHsOhCHa 



CH 3 (OCH 2 CH2)2— N- (CHzCHsOfeCHa 
X - (CHjC^O^CHa 

(i)Q3H 7 — N— CH2CH3 i 
CHa 

CH2CH3 

CH3CH2 — N~ CH 2 CH 2 0-^~^ : 
CH 2 CH 3 



(Y23) 



9 

CH 3 V C 4 H9(n> 



Y18-1 X=l 
Y18-2 X=BF 4 
Y18-3 X=NCS02CF3)2 
Y18-4 X=PF 6 

Y19-1 X=J 
Y19-2 X=BF 4 
Y19-3 X=N(SQ2CF 3 )2 



Y20-1 X=l 
Y20-2 X=BF 4 
Y2CK3 X=N(SQ 2 CF 3 ) 2 

Y21-1 X=l 
Y21-2 X=BF 4 
Y21-3 X=N(S0*CF3)2 



Y22-1 X=\ 
Y22-2 X=BF 4 
Y22-3 X=N(S0 2 CF 3 } 2 

Y23-1 X=> 
Y23-2 X=BF 4 
Y23-3 X=N(S052CF3> 2 



(Y24) 



CH 3 ' 



0 



Y24-1 X=» 
Y24-2 X=BF 4 
Y24-3 X=N(S02CF3) 2 



[00 7 1] 



[ft 101 
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(Y25) 



CY26) 



C4»m 
CH 3 — P— CUH^n) 
C<H9(n) 



CHaCHaCOCHzCHzfe 



o o 



Y25-1 X=f 
Y25-2 X=BF 4 
Y25-3 X=N(SQ2CF3) 2 



Y26-1 X=l 
Y26-2 X=BF 4 
Y26-3 X=N(S0 2 CF 3 ) 2 



(CHzCHiOfeCHzCHa 



(Y27) 



0 



v - Y27-1 X=! 
| + Y27-2 X=BF 4 

(C^CHaO^CH^CHa Y2>-3 X^NfSQaCFak 



(Y2B) 



[0072] 



CH3 



c° S °) 

k o r ° o-^ 

CH 3 



Y28-1 X=> 
Y28-2 X=BF 4 
Y28-3 X^WCSQzCFg^ 



(97) J01-143771 (P2001 -Pxu^ 



(Y29> 



H N +^Et Y29-1 X=l 

Me^ X .Me X" Y2J « 

N N Y29-3 X=BF 4 

Me Me Y29-4 X=PFe 



(Y30) 



(Y31) 



H v Bu{n) Y30-1 X=l 

Me^ X .Me X- Y30 " 2 ****** 
N N Y30-3 X=BF 4 

Me Me Y30-4 X=CF^S0 3 



Y31-1 X=l 

+^CH2CH 2 0)5-CH 3 Y31 _ 2 X=N(S02CF3>2 

Me^ A .Me X" Y31-3 X=BF 4 

N N 
I I 
Me Me 



(Y32) 

Me v +.Et Y32-1 X=I 

Mes A .Me X- Y32-2 **KSO*F* 
N N Y32-3 X=BF 4 

Me Me 



[00 73] 
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(Y33) 



CHa^OCHjCH^^CHjCHjOJg-CH, Y33-1 X=l 



Me. N A N .Me 

I I 

Me Me 



Y33-2 X=N(SQ 2 CF 3 ) 2 
Y33-3 X=BF 4 



(Y34> 



N N 
I I 
Me Me 



Y34-1 X=J 

Y34-2 X=N{S02CF 3 ) 2 
Y34-3 X=BF 4 



(Y35> 



C 



^CHjCHjO^CHa 
N A N .CH3 



Y35-1 X=l 

Y36-2 X=N(SQ2CF3) 2 
Y35-3 X=BF 4 



(Y36) 




N ^CH 2 CH2CK5H2CH 2 -r|^N : ^ CH3 



[0074] *»WCWMKc«BT* 4iS8tt, 

- 2 -w/'j yy y%b'cvmmmit&®. =j?t*y 

/|J3 — ^tvi^/px— -r >k rn ev yy* y 3 —)V 

/px— ^'jroti/y/y 3— /i^TVMf^x— 
WSr^wtHftx— x'MBL y-/K xyy— ;k 

^•j 3— /^yr/P-^x— x;K ^'Jxfi/y/g 3 
-;i^e y r;Mf /px— -r/K ^ U ro tvy/'ja — ^ 
^ y T/l/^f ;px— T-yp^r t'o r ;P3 xfwy/ 

— ^'J7otpy/'Ja-;K yj-te'JySrt'co^ 



Y36-1 X=l 

Y36-2 X=N(S0 2 CF 3 ) 2 
Y36-3 X=BF 4 

[0075] {BOttHMft&J: LTii. Li I . Nat, 
KK Cs I, Calj ^rh'^JRS^-ft:^. L i B 
NaBr, KBr, CsBr, CaBr 2 *c}fcr>£ 

mm-iVto. ft5v«fb77yK;P7y ; £x>)i,/D7 
&m<?>mmt&% z y x o vkjs - y x u ^ 

St. bKo^yy-^yy&t'£fflv^.r,k#-e#&. 

[0076] *Jt. J- Am. Ceram. Soc ., 

80 (12)3157-3171(1997)lcfBi5$ixTV^ J: d^rter-y 
f-zHfy^y^ 2-tn'jy, 2, 6-;^>-'^<7) 

8^S*^#*Lv*iftK«Htt0. 0 5M£Lh2M 

[ 0 0 7 7 ] WBWJI+tf)***: LTii 1 0 , 

0 00ppm&T##£L<. S4>fc»*L<li2. 0 
OOppmiaTT'&O. t<(41 OOppmJil 

[ 0 0 7 S } *^X'(4. WBKttsKU v-*an, #4 

;uy;wt3Mn. ^t^y-7-^#£fS^. 

-<^BttRiB3Sf«#&(cJ: Dy-'/Wfc (BfMfc) ^-tfrttt 
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"Polymer Electrolyte Reviews-1 Jii:l£2" (J. 
R.MacCallumhC.A. Vi ncent^S . ELSEVIER APPLIEDS 
CIENCE) iZMm$tLMt&fa$:mi^-& Z £ h 

£± WMfc$-£S*§-£t2J. Chem Soc. Japan, Ind. C 
hem.Soc., 46779(1943), J. Am. Chem. Soc, 111,5542 
(1989), J. Chem. Soc., Chem. Commun. ,1993, 390, An 
gew. Chem. Int. Ed. Engl., 35,1949(1996), Chem. Le 
tt. , 19%, 885, J. Chm. Soc, Chem. Commun., 1997, 

mm. mm^mi&zwmL, ^xbg, mmm, m 

[0080] mm&mmteiiEmmmA. mzmmn 
rnimmmm t>*mnztmx#*. L<m\>&zt &x 
mffiE?mmttmb lx&. 3»mlii(p-cui) 

(J. Phys. DrAppl. Phys. 31(1998)1492-14%) . ^ 
i/T>WM (Thin Solid Films261 (1995)307-310. J. A 
PPl. Phys. 80(8), 15 October 1996, P4749-4754. Che 
m. Mater. 1998, 10, 1501-1509. Semicond. Sci. Tech 
nol. 10, 1689-1693) mZmf&ZttfX'Z . #(C3-> 

[ o o s i } ^m^mm^m^mmmmmmt l 

Xte. N, N'-y'7X-/N, N'-b'X (4->h^fy7i 
-)V) - (1, l'-t'7x-^) -4, 4'-y"7Sy, 2.2'. 
7,7'-fh7^ (N.N-x-p-^ Kx7x-^7$y) 
9,9'-Xfot'7/Wl/y, 1.1-b'X <4-(^*-p-h») 
;l/7$y)7x^;M i/^oMt«3ffi7; 
va- v r- SrilM Ltz^mfeiST 5 >-fk^9 ( WHB359 
-194393^$g) , 4, 4. - t** [ (N-l-^fvP) - 

n-7 x -jut $y]t'7x ~>ux-it3kz t^h 2 mxteo 
mr $ y£-tr* 2 ®m±^-^#^^M#^ iz 

m&Lfz^mT$> (^ 5 F5- 234681^$g) . h 

V 7x-My-b'y^*tx^-A'-x hffijtSr* 

to^tSh^Sy («l#fflfS4. 923, 774-SI-. ft 
P :E F4 -308688^f8) . N, N' -iSy^-)U-N. N'-b'X 
(3-^f;U7x-;l^)-(l, l'-t'7x-^) -4, A'-i? 
7 i y^^mm iST 5 > ( *!IR#ft5S4 , 764 , 625 
. a, a, a', a'-f h7^f/t-a, a'-b'X 

(4-y-p-h^7$y7x^) -p-jf^i^^ (^m* 

3-269084^$g) . p-7xZ^yy7$>^*, 3r 



ft (#m i 4-129271^fg) . tVzM^fKy 
7 5 yg#?Ii*®Sa t^-fk-^l (=81^4-175395^- 

L^ft&^T^ (1tlf5r¥4-264l89-5§-£$g) . X^- 
'J yHSitz: &5fS3£>-'T 5 > ( ftWH-H. -290851^ 
&m . <yy^7x^W^ (^^4-364153-^- 

&m . 7^i-ys-C'3^T5>^iifeL^t^ m 

^5-25473^^) . h'J7SWt^)(^f5-2 
39455^$S) . trxy'e'jy^7i7t'7x-;l' (# 
^5-320634^^) . N, N, N-h'j7x^7SV 
f^zgfr <*SHPF6-1972^&«> . 7xy^ffyyil 
fr^&^S&^'TS^ (#1FP7-138562^) . ^'TS 
7 7X-;l,7ltyb'Jyyi#* ( 1SHFP7-252474 

(Adv. Mater. 1997,9,N0.7,p557). ^^Y'ri'lVY 
fyf^7x>{Angew. Chem. Int. Ed. Engl. 1995, 3 
4, No.3,p303-307h (2,3-b:6, 
7-b' ) 7i> (JACS, Vol 120, NO. 4, 1998, P664-672) 
f^'j3*W7x^l:-&i, *r'>b-Q— ^ (K. Murak 
oshi etal.,;Chem. Lett. 1997, p471) . " Handbook 

of Organic Conductive Molecules and Polymers Vol. 
1,2,3,4" (NALWASg. WILEYffiRS) ^IB«$7lTV^^f 
'j7tfl/>fcJ;W(?)^«c. ,-K'J(p-7x-I/y) 
t>J:tP-ec7)l^#c. *y( p-7x-l/yt'^i/y) isj- 
WWl^k * , U^-x-i/yb'^l/>'t5j:r/-€-Wl^ 

(*-;!-) «iMW^^«Nature,Vol.395, 8 Oct. 1998, 
p583-585{c|etg$ii-C HSJ:5tH-A-yb V^)V^k zt 
yhv-fr-fhtztbtzbVx (4-7ot7x-;l/) 7 

MZli ((CF 3 S0 2 ) 2 N]CO J: o ZMZmMLX bffitt\>\ 

[0082] m<mmm<m&v>mizm lx « 2 a 0 co 

[0083] m^<r>t^(7)mm^mm<^m^^yjmt 
lx. *mmzj:z%mmzmm-?$>®E7'v*Ak 

[0084] f£g<7)i§-£\ ®CO«^iWlfc:*5V^T« 



(£0) )0 1 
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aaRfe. n-^ft. r-f 7 7$, 17- 
[0085] JUHfcfcs**.**^ ®tt-ft:T'£2:V>m8? 

•y s^»»*s±i-s«r fc?**j6t>TOc&*jP. mmt 

[00-86} *«B*03R^F-CfflV>S««ti, 

M. TJUS-iy-J*^ Dy^A, -*>-i^A 

#fc«R»*5rV^ 3r>mJ.Xhl 0//m 
Ja"FC*S£i:j6*#*U*. ^»W1S}T^-l»^Ji. * 

fi 5 n mfiLh 3 m J2tTtf>«ffi"C* & . 
[0087] S8Wlc3fePHaM-*;fctf>fc:tt. mrifiofe 

3Mmmwvh o t*h* £ & as* 

[0088] tmcmsk^wxteWffi&mmnnsi-x' 

mim%*tt^m±.\,ztt4--th%£a>2m r >hh. \*r 
ttcom^. ttmtt<omm^m<mMmcmmz£ o . 

wsrffi^ ?s*-k mm. m-ethttt'cvjjmtz 



ul imnmmmtmzmni. mm. cvDf^sc 

«t vmmmt Lxmntuzg&ziUi 

-ess. ms^iMi*<oa*<o«^K:«. -e-^itc 

ittS. »a<0#«tt«BS:S£flK PVD. CV 

[0089]$^:. -f^fflSfii«o^tt^*iJt{i*f 

urn. fxMPfistM. t/£Bmm%t'iemmM£i>~?m% 
Zim%m<om*m"tz>zbi>^mx'hh. 
mz&mtzxw&#M2it?>i§&. nm^mm^^mx 
x-Mifrt-zztipsimx'h&tf. zm&zmftzit&t 

[0090] <xtz*mi<tt^mm : ?z^w>&*m 
m.w>zmmt^^^)vmmi zv^Jx. -ivmmz 

mmuiiMLtz^M^mm^^Mmtmtx' 
&&t>\ m2&wm3iz^-rj:oiz&mz-&i>it&* 

( g ) ] t . XMtPbnKWtcf't'r C®2 ( b ) 
(c).03(e) ( f ) ] X'hZ. 

[oo9i]i2(a)ii mmmm 1 2miz. 
smT^m 1 4 . ^mmm^mmmi^^mxhh 
&m®mr i o 2 g iot, mmmm i i k 

ittlffi&T$>&. 02 (b) {±. SBJS^l 3±(C-gP 

i>- h 9 srtsi*. $ <>(^sanra 1 2 s t 
§i#jii4. fes«tTio 2 iio. vmmmi 1 

*3«tt/^JS«8S:i^l(ltmtt. $^>{c^»^15£ 

saufc»ja-c**. 02 (c) jsisi 5±{c 

$^(C^J1«85:WL. T3\Zmi4ZftLX&m®.m 
TiOJl 0*Ktt. $^(c«^»jS1 lt^Hy^ 
«V 1 2 k ^ISft . -gJ5fc^S 'J — H 9 Sr»»tfca^£ 
« 1 3 £ , ^JR 'J - H 9 fflSS-rtffllfc LT12H LfcflKtT 
02 (d) {S, ^b>1«M1 3±tc-»A«»J-H 
9 £t£ft. $ ^>{;®B/1#m« 1 2 £B»*fc t^<7)SCT 
5l^iI14i:fe*©*Ti 0 2 ®1 Oit^ffill 1 

tzit&Zittdmmx'hz. 03 (e> a. sbjsmi 
3±izmwmnmi2ttt. T5\zmi4*ifrLx& 
mmrnr i o 2 g 1 0 srtstt. $ 4>tc«?^t6ii 1 1 & 

mmxh&. 03 ( f ) a. ^mmn 5±(c&wi8 

$r*L. T5l#»14&^LTfe*i|»Ti 0 2 ^ 1 0 

Sr^ft. § ^c^f#»® 1 1 t5£vm*mwm 12* 
mi. z<D±izwmm 3£mwLtzffimx$>$>. 0 

3 ( g ) li. ^BJ^«Ji 1 2 £^-t-l>@ B JS« 13 B 
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iz. mw&m&m 1 2^«:u, T3i#®i4. -fe 
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y^mw&mmm ^m-yx^cDrnmrnm. t n$m%i% 
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7\s*i/7)vxffimii<r>3bhmmx'i'->vLx . mas* 

f*Srf^MT'#-l>. Solar Energy Materials andSo 

lar Cells, 48. p383-391!E^> FSCAFj tXIXtl 

[oiio] yu^>-zff^m^±mmmx'it. miz 
ztiz mm^yxm^mmm^ Lxmm-t s z 1 1> -c* 

[0111] 

Tnl^flsOT i o 2 <7Mn^m^tz. 
[oi i 2] mmmi 

J?£l. 9mm<D%iT)UAVrf7X<D&mz. CVDS 

jc i -? x ? v m v -7m.o-mtxxz 3mizt%— tz =? 

-X-f^U /P£6 00nm. Iffitt^2 0ft/D < 
(500nm)^85 . mBGZMRit 

xxmzKwizmmL?zmwmw&3m#z&f&Liz. 
[oii3] 2. T^m (*mft£t:<i±mmm) 

a i izimottmzzti^tim i tz&BKvumtzx „ m 

[ o 1 1 4 ] 3 . vwF^^mftm.cn>wm 

C. J. Barbef>(?)J. Am. Ceramic S 
o c . 80^, p 3 1 5 7<Dm*\,Ztm<DW£&t>mzl5t 

fflVK :*- b ? - ytfT'COfi-^^S^ag £ 2 3 OX: 



%WM$:i$& Lfz „ ^ £>*U: "SHI^- * 

>f 1 0 nmT'£> o*. £ ^fi^KIlSMt;^ yfc 

*JL3 0«i%<50^UJ:^-l^>'i/l>3-^ (^S2 

o, ooo. mifciss!) £gsjnu m.^Lxmmm^ 

fttz. 

[ 0 1 1 5 ] 4 . feR2:©*L^-^bf-^ 

m 

3I£*±K. 3T'^ML^ffiffi?g^K^^-^-m 
X6 0m mcr>W^ XWto L. 2 5 "Cf 3 0 4M3£#t L*: 
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